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Hay mho- nccneflOBaTe/ibCKUM MHCTMTyT no 6vtoxiorMnecKMM 

MCnblTaHMRM XMMMMeCKMX COeflMHeHMM 



(5*0 yCTPORCTBO flflfl OnPEflEJIEHMfl CKOPOCTEfl 
OBtEKTOB nPM OnPEflEJIEHMM AKTMBHOCTM 
XMMMMECKMX COEflMHEHMH 



1 

H3o6peTeHHe othochtch k tcxhhkb 
TeneanfleHMB, a uacTHOCTM k ycTpoftcT- 
B3M a/ih onpefle/ieHMA ckopoctm nepeMe- 
meHHA 06-beKTOB , MoweT 6wTb wcnojib- 
30BaHo npn onpeAeneHMM 3kthbhoctm 
xn mm Me c kmx co&flMHeHMM Ha fjMOJiorMMec- 

KyW aKTMBHOCTb. 

<I>yHKUHOHaj1bHan aKTMBHOCTb KfieTOK 

kpobm, GaKTepMM, npocTeniuMx CBfl3aHa 
c mx cnoco6HocTb» k nepeMeuieHMio , noa- 

TOMy OqeHKa flBMraTejIbHOM 3KTMBHOCTM 

mx flanHeTcn cyqecTBeHHpM npw KOMnneK- 

CHOM 3HanM3e (pyHKUMOHaJlbHOM nonHo- 
MeHHOCTM KflSTOK . 

HO OCHOBHOMy 3BT.CB. W 759962 

m3 B6CT ho ycTpoMCTBO fljifl onpeAeneHMB 
CKopocTen o6i.eKTOB npM onpeflexieHMM 

aKTMBHOCTM XMMMMeCKMX COeflMHeHktM, 

coAepwaiuee Tene BM3MOHHyo nepeflaiotuyto 
KaMepy, nepBbiM bxoa kotopom coeflMHeH 
c nap bum bwxoaom 6noKa ynpaBJieHMS , 

a BTOPOM - C BbfXOAOM flaTMMKa aKcno- 
HMpOBSHMfl Mepe3 6/lOK 3KCnOHMpOBaHMR , • 

npM 3TOM BTOPOM bwxoa Aa Tl <nKa 3Kcno- 
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HupoBaHMn noAKJitOMBH k Bxofly 6xiOKa • 
ynpaBneHMA, a bwxoa Te/iean3MOHHOM 
nepeAaramefi KaMepw cocamhch c nepBu- 
mm bxoa a mm GnoKa m 3 MepeHMo rinoma- 

AM M 6/10K3 KpJIMMCCTBa 00""beKTOB, 

BTOpbie Bxoflw kotopux noflhcntOMei-ibi k 
BTopoMy eUxoAy GiiOKa ynpasneHMn, a 

MX BblXOAbl COeAMHeHW C MHAMKaTOpHbIM 

Gjiokom uepes apw0MeTMMecKHM 6/iok, 
noAKJiiOMeHHWM k BTopoMy Bwxofly 6\no- 
Ka SKcnoHMpoBaHMn [l ]. 

HeAOCTaTKOM M3BeCTHOrO yCTpoMCT- 
Ba HB/lHeTCH TO, MTO OHO He npMTOflHO 
A"fl flVtarHOCTMKM nOABMHHOCTM o6"beK- 

"tob npM onpeA&neHMM 6nojiornMecKOM 

3KTMBHOCTM XMMMMeCKMX COeflMHeHMM. 

Ann onpefleneHMH skthbhoctm xmmmmcc- 

KMX COeflMHeHMM HeofixOAHMO Mcno/»b3o- 

BaTb HecKoribKO KOHijeHTpauMft. D to we 
BpeMH HeoC5xoflMMo MMeTb KOHTponbHbie 

o6"beKTbl, KOTOpbie HSXOflflTCfl 6e3 BJ1MR- 

HMfl McnuTyeMbix xmmm MecKMx coeflMHeHMM 
m MMqioT CBon ABHraTe/ibHyw skth bhoct b . 
HanpMMep,.y HeMTpocpMjioB HecKo/ibKO 



BMflOB flBHT aTenbHOM sktmbhocth . Dto 

6poyHOBCKoe flBMweHne 3epHncTocTvi, 
6ecKop«AOMHoe (cnoHTaHHoe) nepeMe- 
meHkie m ue/ieHanpaaneHHoe nepeMeme- 
Hkie KjieTOK k 06-beKTy 0arouMTO3a 

( XeMOTaKCMC ) . 

He/ib M3o6peTeHMH - AMarHocTMKa 
noABMWHocTM o6-beKTOB npM onpeAeneHMM 
6no/iornMecKofi sktmbhocth xmmmmcckmx 

HocTaBneHHafl ue/ib. AocTuraeTcn 
TeM, mto b ycTpoftcTBb fl/in onpeAe/ie- 
hmh CKopocTen o6teKTOB npn onpeAe- 
^eHMM cKopocTefi ob'-beKTOB npn onpefle- 

JieHMM 3KTHBHOCTM XM MMMeC KMX COeAH- 

HeHUM BBefleHu y3en noArorosKM pacT- 
aopoB McnuTyeMwx xmmmmcckmx coeAMHe- 
HMM > yae/i noABOAa k Te/ieBH3noHHOM 
KaMepe 06-beKTOB kohtpojia, y3exi 0op- 
MMpoBaHHfl rpynn fmeeK c pacTBopaMn 
XHMMMecKHx coeflMHeHUM m 6/ioK cpaB- 
HeHMn, npHMeM buxoa y3/ia tioa totobkm 
pacTBopoa McnwTyeMwx xhmh^ckhx coe- 
AMHeHMM CBH3aH C nepBUM BXOAOM y3- 

na n oa s oa a k TeneBM3HOHHOM KaMepe 

06-beKTOB KOHTPO/Ifl, BTOPOM BXOA KOTO" 

poro CBflaaH c bwxoaom y$na (popMMpo- 
BaHMfl rpynn AMeex c pacTBopaMM xm- 
MMMecKMx coeAMHeHMM, bxoa KOToporo 
noAK/iWMeH k TpeTbeMy buxoay 6/ioKa 
ynpaB/ieHi/m, MeTeepTbiii bwxoa kotopoto 
coeAMHeH c nepBWM bxoaom 6/ioKa cpas- 
HeHMH, KOTopwM BK/ifOMeH MewAy apn<j)Me- 

TMMeCKMM 6/lOKOM M MHAMKaTOpHbIM 6/10- 
KOM. 

Ha MepTewe flaHa CTpyKTypHaa cxe- 
Ma ycTpoftcTBa. 

YCTPOMCTBO COAepWMT Te/ieBM3MOH~ 

Hy» nepeAanuiyto KaMepy 1 , Gjiok 2 yn- 

paBXieHMH, G/»OK 3 3KCnOHMpoBaHMH, AaT- 
MHK k. SKCnOHWpOBaHMH , 6/IOK 5 M3Me- 

peHHft niiotuaAM, 6/iok 6 Ko/inMecTBa 

06"beKT0B, apM(pMeTHMeQKMM 6/lOK 7, 

MHftMKaTopHhtH 6/iok 8, yaen 9 noArofoB- 

KM paCTBOpOB MCnHTyeMblX XMMMMeCKMX 

coeAMHeHMM, yae/i 10 noABOAa k Tene- 
BM3MOHHOI4 KaMepe oG-beKTOB KOHTpOJIH, 

y3en U (popMMposaHMfl rpynn h MeeK c 

paCTBOpaMM XMMMMeCKMX COeflMHeHMM , 

6jiok 12 cpaBHeHMH. 

yae/i 9 noAroTOBKM pacTaopoB mc- 
nwTyeMwx xmmmucckkx coeAMHeHMM BtJflaeT 
b y3e/i 10 noABOAa k TeneBM3MOHHOM 
KaMepe o6i>eKTOB kohtpojih CTaHAapT- 
Hbie pacTBopw McnwTyeMHX BemecTB pa3- 

J1M MHblX KOHUeHTpaUMM. F1pM MCnWTaHMM 

XMMMMeCKMX CoeAMHeHMM Ha 6Mo/iorMMec- 
.KyiO aKTM BHOCTb oGbtMHO Mcnonb3yioT 
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HecKo.nb.Ko KOHMeHTpauMfi pactBopoa 
XHMMMecKHx coeflHHetHMM , a b KauecTse 
pacTBopMTe/in Mcnojib3yioTcn BOAa , am- 

MeTM/1Cyjlb0OKCMA M T.A. B HeKOTOpblX 

c/iywanx bo3mo>kho McnwTaHMe HepacT- 
BopMMbix coeAMHeHMM. y3e/i 10 npeA- 

Ha3H3MeH A-Tlfl nOABOAa K Te/ieBM3MOH- 

hom nepeAaiouteM ' KaMepe 1 nooMepeAHo " 
B4eek c pa3flejieHHWMn of5"be k t a mm M3- 

MepeHMM, B OAHOM M3 KOTOpblX KOHT- 

pOAbHbie 6MonorMnecKMe o6T>eKTbi 6e3 
McnwTyeMoro XMMMMecKbro coeAMHeHM», 
b nocneAyroiuMx - 6Mo/iorMMecKne o6"beK- 

TW C HCnblTyeMWMM XMMMMeC KM MM coeAM- 

neHHBMH no Ko/iKMecTKy McnwfyeMbix 
KOHueHTpauMM. y3en 11 <popMMpoBaHnn 
rpynn BMeex c pacTBopaMM XMMMMec kmx 
coeAMHeHMM OopMMpyeT rpynnw nueeK, 
npMMeM MMCjno AMeen KpaTHO MMC/iy koh- 

UeHTpaMMM paCTBOpOB XMMMMeCKMX coe- 
AMHeHMM m >nepeMei4aeT mx b y3e^ 10. 
Tpynribi «neeK nocxie M3MepeHMfl B03Bpa- 
«uaioTcn M3 y3na 10 nocxie momkm b 
y3e/i 11, rAe BHOBb 3ano/iHHioTCR 6mo- 

/lOTMMeCKMMM 06l>eKTaMM c' nMTaTe/lbHOM 

cpeAOM m nocbi/taiOTCH b ysejr 10. 

ycTpoMCTBo t\nn onpeAe/ieHMfl cko- 
pocTeM oS-beKTOB npM onpeAe/ieHun aK- 
tmbhoctm XMMMMecKMx coeAM HeHMM pa6o- 
TaeT c/ieAywu{MM oCpa30M. 

do cm th axiy , COopMMpOBaHHOMy B 

6/ioKe 2 ynpas/ieHMfi M3 y3/ia 1 1 rpynnu 
nMeeK c MccneAyeMWMM GMo/iorMMec kmmm 
o6"beKTaMM nocTynaioT s yae/i 10, rAe 

B KaWAytO OMeMKy, MCK/llOMaR KOHTpOJIb- 

Hyio, nocTynaioT onpeAe/ieHHbie KOHiieHT- . 
pauMM McnwTyeMHX xmmmmcckmx coeAM- 
HeHMM. ^MeMKM, HaMMHafl C KOHTpOJIbHOM , 

o6pa3ywuMe MccneAyeMyo cpeAy, nocpeA- 
ctbom noACBeTa (He noKa3aHo; o6pa3y- 
toT cBeTOBoe none. MMny/ibcw skcfiohm - 
poeaHMH Te/ieBM3MOHHOM nepeAaiomeM Ka- 
Mepu 1 , nocTynaioiuMe c AaTMMKa k skc- 
noHMpoBaHMfl noAaioTCfl oAHOBpeMeHHO 

Ha 6AOK 3 3KCnOHMpOBaHM« M B 6noK 

2 ynpaeneHMji. TeneBM3MOHHan nepeAaw- 
man KaMepa 1 npeo6pa3yeT caeTOBoe 
none s 3/ieKTpoHHoe M3o6paweHMe. Bm- 
AeocMTHaji Aa/iee nocTynaeT b G/iok 
5 MSMepeHMfl nnomaAM, rAe noACMMTbi- 
aaeTcn o6u»afl nnomaAb Bcex o6"beKTOB 

S. M B 6/IOK 6 KOilMMeCTBa o6"beKTOB , 

rAe npoM3BOAMTCfl noAcneT KonMMecT- 
aa o6i»eKTOB n. CyMMapnan nxiooiaAb 
3aHocMTc>i b perncTp naMATM 6/ioKa 5 
M3MepeHMfl nnomaAM. Wa/iee Te/ieBM3MOH- 
Han KaMepa 1 saKpbrra ao npMxoAa cur- 
Hana c Cnoka 2 ynpaaneHMn b TeMeHHe 
BpeMeHM t , 3a KOTopoe 3anMcaHHbie 
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TpaeKTopMM o6-beKTOB npeflCTaB/iaioT 
co6om no/iocw, of5pa30BaBUJnecn npM 
ABMweHUM o6-beKTOB. flo npvixofly hobo- 
to curHa/ia c 6noKa 2 ynpaB/ieHMH 
TeneBM3MOHHaH KaMepa OTKpbiBaercn m 5 

npOMCXOflMT CMHTblBdHMB HOBOTO Kaflpa. 

BHOBb BMAeonwny/ibcw c Te/ieBM3MOHHoti 
KaMepM noctynawT b 6/iok 5 M3Mepe- 
HMfl njiomaflM, rfxe no npuxofly MMnyjib- 
ca ot 6xioKa 2 ynpaB/ieHHn 3aflep>kaH- 10 
Haw se/iMMMHa n/ioujaAM Sf m bhobb npn- 
uieflujaH S2 nocTynaioT b apwc&MeTHMec- 
kmm 6no 7, rfle npowcxoflMT BWMMcneHMe 
cpeflHefi CKopocTM o6i>eKTOB 3a nepnofl 
BpeMeHM T, CMTHan KOToporo npoMcxo- 15 

AMT OT tfjTOKa 3 3KCnOHMpOBaHMfl, a 

MHcHopMaqtifl 0 KomtMecTBe o6i>eKTOB 
nponcxoflMT c Bbixofla 6noKa 6 kojim- 
wecTBa o6i>eKTOB no 0opMyne 

cp Ys; * n " 

Ha Bbixofle apn(J>MeTMM6CKoro 6/iOKa 

7 0OPMMpyeTCH CMTHaJl , COOTBeTCTBy»- 

cpeflHefi ckopocth o6T»eKTOB, ko- 
Topwft nocTynaeT b 6noK 12 cpsbhshha . 

TaKMM o6pa30M nponcxoAflT m M3Mepe- 
HMfl CKopocTen o6i>eKTOB cneAyioi'JMX 

HMeeK C pa3J!MMHblMM KOHLjeHTpaUMHMM 

McnMTyeMbix xhmumcckhx coeAMHeHMft. ■ 

ripw npMxoAe CMTHaxia nocne Kaw- 
A«ro onpeAeneHMA ckopoctm o6i»eKToB 
KawAofi BMewKM M3 GnoKa 2 ynpasneHun 
b 6/iOKe cpaBHeHMn 12 nponcxoAHT 
cpaBHeHne BennuMH cKopocTefi 6noo6T>eK- 
tob npn AewcTBMM Ha hux onpeAeneH- 35 
hom KOHL;eHTpat;MeH HcnwryeMbix xMMMHec- 

KMX. COeAMHeHHH C KOHTpOJlbHOM flMefl- 
KOM 6e3 BO3AeHCTBM0 XMMHMeCKOTO COe~ 

AMHeHMA. Pa3HocTHbiM cm THaji nocTyna- 
eT b MHflMKaTopHbifl 6noK 8, rAe npo- 

MCXOAMT (J)MKCaUHfl 3KTHBHOCTM XM- 
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MMMecKnx coeflMHeHMM no AencTBMio 
mx Ha 6MonorMMecKMe ofi-bex-ru., cko- 
pocTb KOTopux M3MeHiReTcn npM paa/iHM 

HblX KOHUeHTpaUMHX. 



OopMyna M3o6peTeHMH 

ycTpoMCTBO nnn onpefleneHMfi cko- 
pocTen oS-beKTOB npn onpeAeneHMM 

aKTHBHOCTH XMMMMeCKMX COeAMHeHHM 

no aBT.ca. N* 759962, o t n m m a n- 
14 e e c n TeM, mto, c uenwo AMarHoc- 
tmkm noflBMWHocTM o6i>eKTOB npw onpe- 
AeneHMM 6m 0/10 tm Me c kom aKTMBHocTM . 
xm mm Me c km x coeflMHeHHM , BBefleHu y3en 
noA roTOBKM pacTBopoB McnwTyeMbix xm- 
MMMetKMX coeAMHeHMM, y3en noABOAa 
k TeneBM3MOHHOM KaMepe o6i>eKTOB 
KOHTpo/ifl, ysen OoPMnpoeaHMn rpynn 
AMeeK c.pacTBopaMM xhmmmcckmx cosam* 

H6HM M M 6/IOK CpaBHeHMH , npMMeM Bb|- 

xoa y3na noAroTOBKM pacTBopoB mc- 
nwTyeMux xm mm nee kmx coe am HeHMM cbr- 
33H g nepBHM bxoaom y3na noABOAa 
k TeneBM3MOHHOfi KaMepe o(5"beKTOB koht 
ponn, BTopo^ bxoa koToporo cBA3aH c 
BbixoAOM y3/»a (jiopMMpoBaHMn rpynri HMe- 
eK c pacTaopaMM xmmmmcckmx coeAM- 
HeHMM, BXOA KOTOpOrO nOAKJIWMeH K 

TpeTbeMy BuxoAy Gnoxa ynpaB/ieHMn, 

weTaepTbiM BblXOA KOTOPOTO COeAMHeH 

c rfepBWM bxoaom 6rtoxa cpaBHeHMfl, 

KOTOpMM BKJTOMeH MeKAy apM0MeTMMeCKMM 
6/IOKOM M MHAMKBTOpHblM 6/IOKOM. 



MCTOMHMKM MH0OPMaUMM , 

npMHHTbte BO BHMMaHMe npM 3KcnepTM3e 

1 . ABTopcKoe cBHAeTenbCTBo CCCP 
ff 759962, kji. G 01 P 3/W, 
H OA N 7/18, 1978 (npoTOTMn). 
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